Cooperative binding of polyamines induces the Escherichia coli single-strand binding protein-DNA binding mode transitions.
The Escherichia coli single-strand binding (SSB) protein is an essential protein involved in DNA replication, recombination, and repair processes. The tetrameric protein binds to ss nucleic acids in a number of different binding modes in vitro. These modes differ in the number of nucleotides occluded per SSB tetramer and in the type and degree of cooperative complexes that are formed with ss DNA. Although it is not yet known whether only one or all of these modes function in vivo, based on the dramatically different properties of the SSB tetramer in these different ss DNA binding modes, it has been suggested that the different modes may function selectively in replication, recombination, and/or repair. The transitions between these different modes are very sensitive to solution conditions, including salt (concentration, as well as cation and anion type), pH, and temperature. We have examined the effects of multivalent cations, principally the polyamine spermine, on the SSB-ss poly(dT) binding mode transitions and find that the transition from the (SSB)35 to the (SSB)56 binding mode can be induced by micromolar concentrations of polyamines as well as the inorganic cation Co(NH3)6(3+). Furthermore, these multivalent cations, as well as Mg2+, induce the binding mode transition by binding cooperatively to the SSB-poly(dT) complexes. These observations are interesting in light of the fact that polyamines, such as spermidine, are part of the ionic environment in E. coli and hence these cations are likely to affect the distribution of SSB-ss DNA binding modes in vivo.(ABSTRACT TRUNCATED AT 250 WORDS)